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A Connector And A Method For Producing a Resin Part 
Assembly Such As A Connector 

BACKGROUND OF THE INVENTION 

Field Of The Invention 

[0001] The invention relates to a shielded connector with a metallic resilient 
locking piece engageable with a mating connector. Moreover, the invention 
relates to a method for producing a resin part assembly, such as a connector. 

Description Of The Reu\ted Art 

[0002] U. S. Patent No. 5,660,558 and FIGS. 11 and 12 herein disclose a 
shielded connector. With reference to FIGS. 11 and 12, the connector has a 
housing 1 made of a synthetic resin. Metallic shielding plates 2, 3 are mounted 
from above and below to cover outer surfaces of the housing 1, and a cover 4 
made of a synthetic resin is mounted to cover the outer surfaces of the 
shielding plates 2, 3. The upper shielding plate 2 is formed integrally with a 
resilient locking piece 5 that is resiliency deformable up and down. A locking 
projection 5A is provided at the leading end of the resilient locking piece 5 to 
lock the connector with the mating connector. An operable portion 6 is formed 
at the upper surface of the cover 4 and is resiliently deformable up and down. 
The operable portion 6 can be pressed to deform the locking piece 5 down and 
to disengage the locking projection 5A from the mating connector. 
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[0003] The operable portion 6 takes advantages of the resilient deformation 
of the resin, and may be damaged while an unlocking operation is repeated. 
Hence, durability of the above-described connector is low 
[0004] A resin part assembly (e.g. a connector) that has several resin parts 
typically requires the parts to be molded by individual molding machines. The 
respective resin parts are collected at one place and assembled successively. 
However, molding, transporting and assembling steps are necessary for the 
respective resin parts. The number of operation steps drive up production 
costs. Further, it is necessary to control molds for the resin parts, which leads 
to a further increase in the production costs. 

[0005] U. S. Patent Application Pub. No. 2002/0028611 discloses a method 
that includes molding an intermediate product with integral resin parts, such as 
a housing and a retainer, so that assembling directions are oriented in a 
specified direction. The resin parts are separated successively from the 
intermediate product and assembled. This method reduces the number of 
operation steps, including molding and transporting steps. Thus, the mold can 
be controlled easily and plural integral resin parts can be molded by one mold. 
However, operation steps, such as positioning and inserting the parts, still must 
be performed every time the resin part is separated. The number of operation 
steps is still too large to realize satisfactory production cost savings. 
[0006] The invention was developed in view of the above and an object is to 
provide a shielded connector an a production method with reduced costs. 
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Summary Of The Invention 

[0007] The invention relates to a connector that is connectable with a mating 
connector. The connector has a housing into which at least one terminal fitting 
can be mounted. At least one resilient locking piece is resiliently deformable 
between a locking posture where the resilient locking piece is engaged with the 
mating connector to lock the connector and the mating connector into each 
other and an unlocking posture where the locked state is canceled. Another 
part is mountable to at least partly cover surfaces of the housing. At least one 
movable member is supported rotatably on the other part and is adapted to 
deform the resilient locking piece from the locking posture to the unlocking 
posture. Accordingly, the movable member acts as an unlocking member for 
deforming the resilient locking piece into the unlocking posture. 
[0008] The resilient locking piece preferably is a metallic resilient locking 
piece and the unlocking member preferably is formed of a synthetic resin. Thus, 
it is unnecessary to take advantage of the resilient deformation of the resin 
during an unlocking operation, and a higher durability can be ensured despite 
repeated unlocking operations. 

[0009] The connector preferably is a shielded connector and the other part 
preferably is a shielding shell. Accordingly, the unlocking member for deforming 
the resilient locking piece into the unlocking posture is provided by and 
supported rotatably on the shielding shell. 

[0010] The movable member preferably deforms the resilient locking piece 
by a leverage action using a rotatable shaft thereof as a fulcrum when being 
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rotated. Operational efTiciency is good due to the leverage action achieved by 

using the rotatable shaft of the movable member as a fulcrum. 

[0011] The housing preferably comprises at least one stopper for preventing 

the resilient locking piece from being deformed excessively beyond the 

unlocking posture by contacting the movable member when the movable 

member is operated to deform the resilient locking piece into the unlocking 

posture. 

[0012] The housing preferably comprises at least one projection having a 
cut-out portion into which the resilient locking piece can escape when being 
positioned in the unlocking posture. 

[0013] The movable member preferably comprises at least one escaping 
portion into which the resilient locking piece escapes when being moved 
between the locking posture and the unlocking posture. 
[0014] The invention also relates to a method for producing a resin part 
assembly. The assembly comprises a plurality of resin parts and at least one 
other part, such as a shielding shell. The method comprises molding an 
intermediate molded product in which the respective resin parts are coupled to 
each other via one or more coupling portions substantially in a positional 
relationship attained after the assembling is completed. The method then 
comprises assembling the intermediate molded product with the other part and 
removing the coupling portions, preferably by cutting. The removing step may 
be formed simultaneously with or shortly after the assembling step. Thus, the 
number of operation steps can be reduced to reduce production costs. 
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[0015] The method may be used for producing a connector. The resin part 
assembly may comprise a housing and at least one movable member that is 
movable relative to the housing. The other part may be made of a metal and 
may be a shielding shell. The method comprises molding the intermediate 
molded product so that the housing and the movable member are coupled via 
coupling portions and are disposed in a positional relationship corresponding to 
the positional relationship attained after the assembling is completed. 
[0016] The method may further comprise removing the coupling portions, 
preferably by cutting* simultaneously with or after assembling the housing and 
the movable member with the shield. Accordingly, the housing and the 
movable member are molded substantially in the positional relationship attained 
after the assembling is completed and are assembled with the shield at once. 
Thus, the number of operation steps is reduced to reduce production costs. 
[0017] The molding preferably is carried out so that the coupling portions are 
exposed at the outer periphery of the connector when the assembling is 
completed. Accordingly, the coupling portions can be removed easily when the 
assembling is completed. 

[0018] The molding step preferably is carried out with one molding dye. 
[0019] These and other objects, features and advantages of the present 
invention will become more apparent upon reading of the following detailed 
description of preferred embodiments and accompanying drawings. It should be 
understood that even though embodiments are separately described, single 
features thereof may be combined to additional embodiments. 



5 



Brief Description Of The Drawings 

[0020] FIG. 1 is a plan view showing a state before a plug and a receptacle 
according to one preferred embodiment of the invention are connected. 
[0021] FIG. 2 is a longitudinal section of the plug. 

[0022] FIG. 3 is a plan view showing a state before a cable is mounted into a 
housing. 

[0023] FIG. 4 is a plan view of an intermediate molded article. 

[0024] FIG. 5 is a bottom view of the intermediate molded article. 

[0025] FIG. 6 is a plan view of a lower shielding plate. 

[0026] FIG. 7 is a perspective view of a lever and a resilient locking piece. 

[0027] FIG. 8 is a plan view showing the cable is mounted in the housing. 

[0028] FIG. 9 is a plan view showing an unlocking operation. 

[0029] FIG. 10 is a plan view showing a state where the plug and the 

receptacle are connected. 

[0030] FIG. 11 is an exploded perspective view showing a part of a prior art 
shielded connector. 

[0031] FIG. 12 is a side view partly in section of the prior art connector. 
Detailed Description Of The Preferred Embodiments 
[0032] A shielded connector according to a preferred embodiment of the 
invention includes a plug identified generally by the numeral 20 in FIGS. 1 to 
10. The plug 20 is connectable with an end of a cable 10, as shown in FIG. 1. 
Additionally, the plug 20 is connectable along a connecting direction CD with a 
receptacle 70 that preferably is mounted on a circuit board (not shown). In the 
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following description, connecting sides of the plug 20 and the receptacle 70 are 
referred to as the front sides. 

[0033] The cable 10 has a plurality of shielded wires 1 1 , and cores 12 of the 
shielded wires 11 are exposed at the end of the cable 10, as shown in FIG. 3. 
Shielding layers of the shielded wires 1 1 are fixed and shorted by a shorting 
plate 13 at a portion more distant from the end of the cable 10 than the 
exposed cores 12. Thus, ends of the shielded wires 11 are held substantially 
side-by-side at a substantially even interval. Leading ends of the cores 12 are 
held at substantially the same interval as the ends of the shielded wires 1 1 by 
an alignment sheet 14. 

[0034] The plug 20, as shown in FIGS. 2 and 3, has a plurality of cable-side 
terminal fittings 21, a cable-side housing 30 in which the terminal fittings 21 are 
mounted, upper and lower shielding plates 40, 50, and left and right levers 60. 
[0035] Each cable-side terminal fitting 21 is narrow and long in forward and 
backward directions and is formed by pressing, cutting, bending, embossing 
and/or folding a conductive metal plate. A front side of the cable-side terminal 
fitting 21 is bent and slightly elevated to fonn a terminal connecting portion 22, 
and a press-in portion 23 is formed behind the terminal-connecting portion 22 
by bending down a leading end extending sideways at substantially a right 
angle. Two arms 24 extend longitudinally at the rear end of the cable-side 
terminal fitting 21, and extending ends of the arms 24 are bent up at 
substantially right angles to form an insulation-displacement groove 25. More 
specifically, the two amis 24 are parallel to each other at a specified spacing 
when the terminal fitting 21 is stamped from the conductive metal plate, and the 
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extending ends are bent at substantially right angles to come closer to each 
other toward their extending ends. Thus, the width of the insulation- 
displacement groove 25 is made smaller than the diameter of the core 12 of the 
shielded wire 1 1 . 

[0036] The cable-side housing 30 is made e.g. of a synthetic resin and is 
substantially in the form of a plate, as shown in FIGS. 4 and 5. A fittable 
projection 31 projects substantially in the middle at the front end of the cable- 
side housing 30, and protecting projections 32 project at the left and right sides 
of the fittable projection 31. A cable mounting recess 33 is formed in a 
widthwise middle of the upper surface of the cable-side housing 30, and 
terminal mounting grooves 34 are formed substantially side-by-side along a 
widthwise direction WD in an area of the upper surface of the cable-side 
housing 30 from the fittable projection 31 to a portion before the cable mounting 
recess 33. The terminal mounting grooves 31 are dimensioned to receive the 
cable-side terminal fittings 21 . A press-in hole 34A is formed at the right side of 
a substantially middle part of each terminal mounting groove 34 with respect to 
forward and backward directions, and the press-in portion 23 of the cable-side 
terminal fitting 21 is insertable into the press-in hole 34A from above. Further, 
left and right openings 35 are formed at the rear of the cable mounting recess 
33. The alignment sheet 14 of the cable 10 can be accommodated at the front 
of the cable mounting recess 33 to cross the respective terminal mounting 
grooves 34. Similarly, the shorting plate 13 of the cable 10 can be 
accommodated at the rear of the cable mounting recess 33 to cross the 
openings 35. Partition walls 36 project at the rear of the cable mounting recess 
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33 for partitioning the respective shielded wires 11. Further, cut-outs 37 are 
formed at the left and right sides of the cable-side housing 30. 
[0037] The lower shielding plate 40 is formed into the shape shown in FIG. 6 
by pressing, cutting, bending, embossing and/or folding the conductive metal 
plate and is mountable to cover most of the bottom surface of the cable-side 
housing 30. The lower shielding plate 40 is formed with upward-projecting 
press-in pieces 41 at each of the front and rear sides. The press-in pieces 41 
can be pressed into insertion holes 38 formed at corresponding positions of the 
cable-side housing 30. Two contact pieces 43 are formed obliquely at positions 
on the lower shielding plate 40 near its rear end and project up through the 
openings 35 of the cable mounting recess 33 for contacting the lower surface of 
the shorting plate 13 of the cable 10. Locking plates 44 extend up from the left 
and right edges at the rear end of the lower shielding plate 40, and locking 
pieces 44A project obliquely up or in at the outer surfaces of the locking plates 
44. Further, substantially round bearing holes 45 are formed at the left and 
right sides of the lower shielding plate 40. 

[0038] Bases 46A are formed near the rear end of the lower shielding plate 
40 by folding plate pieces that extend sideways from the left and right edges so 
that upper parts are placed on upper surfaces of lower parts. Resilient locking 
pieces 46 are cantilevered fon/vardly from the leading ends of the bases 46A 
and are bent to extend substantially vertically and normal to the connecting 
direction CD, as shown in FIG. 7. A leading end of each resilient locking piece 
46 is deformable along the widthwise direction WD, and a locking claw 46B 
projects in along the widthwise direction WD from the upper end of the resilient 
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locking piece 46. The leading end of each resilient locking piece 46 is 
accomnnodated in a recess 32A in the bottom surface of the protecting wall 32 
and can undergo a resilient deformation. The leading ends of the locking claws 
46B project in from the protecting projections 32 when the resilient locking 
pieces 46 are in the unbiased locking posture shown in FIG. 1. However, the 
locking claws 46B are substantially entirely in the protecting projections 32 
when the resilient locking pieces 46 are deformed outward into the unlocking 
posture shown in FIG. 9. 

[0039] The upper shielding plate 50 is formed by pressing, cutting, bending 
and/or embossing a conductive metal plate into the shape shown in FIG. 1, and 
is mountable from above to cover most of the cable-side housing 30, excluding 
the fittable projection 31 and the protecting projections 32. Left and right press- 
in pieces 51 project down toward the cable-side housing 30 near the front end 
of the upper shielding plate 50, and can be pressed into the insertion holes 38 
of the cable-side housing 30. Two upper contact pieces 52 are formed obliquely 
at positions on the upper shielding plate 50 near its rear end for contacting the 
corresponding upper surface of the shorting plate 13 of the cable 10. Engaging 
plates 53 stand up at left and right edges at the rear end of the upper shielding 
plate 50, and locking holes are formed in the engaging plates 53 to engage the 
locking pieces 44A of the lower shielding plate 40. Substantially round bearing 
holes 54 corresponding to the bearing holes 45 of the lower shielding plate 40 
are formed at the left and right sides of the upper shielding plate 50. 
[0040] The left and right levers 60 are formed e.g. of a synthetic resin into 
long narrow plates that are substantially symmetrical with each other. The 
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levers 60 are assembled at the left and right sides of the cable-side housing 30 
and are held between the upper and lower shielding plates 40, 50, as shown in 
FIG. 1. Substantially cylindrical shafts 61 project at opposite sides of each 
lever 60 with respect to the thickness direction TD, as shown in FIG. 7. The 
shafts 61 fit in the corresponding bearing holes 45, 54 of the upper and lower 
shielding plates 50, 40 to support the lever 60 rotatably about the shaft 61. A 
groove 62 extends forward and back substantially along the connecting 
direction CD in the bottom surface of a portion that bulges out from the shaft 61 
along the widthwise direction WD, and an intermediate portion of the resilient 
locking piece 46 between the base 46A and the locking claw 46B fits in the 
groove 62. An operable portion 63 of the lever 60 bulges out between the 
upper and lower shielding plates 50, 40 and beyond the portion of the lever 60 
with the groove 62. An escaping portion 64 is recessed slightly at the bottom 
surface of a front part of the operable portion 63, and receives the base 46A of 
the resilient locking piece 46. The operable portion 63 can be pushed in along 
the widthwise direction WD to rotate the levers 60 from the locking posture 
(FIG. 1) where the resilient locking pieces 46 are not deformed. Thus, inner 
walls 62A at the front ends of the grooves 62 push the resilient locking pieces 
46 out along the widthwise direction WD and resiliency deform the locking 
pieces 46 (see FIG. 9). In this way, the leading ends of the locking claws 46B 
reach the unlocking posture and recede into the protecting projections 32. 
Stoppers 39 at the left and right ends of the rear part of the cable-side housing 
30 achieve surface contact with the operable portions 63 and limit rotation of 
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the levers 60. Thus, deformation of the resilient locking pieces 46 beyond the 
unlocking posture is prevented. 

[0041] The receptacle 70 has a hood-shaped board-side housing 71 that 
opens forward toward the shielded connector 20, as shown in FIG. 1. The 
fittable projection 31 of the cable-side housing 30 can fit into the board-side 
housing 71. Mount grooves (not shown) are formed substantially side-by-side 
along the widthwise direction WD in the rear surface of the board-side housing 
71, and board-side terminal fittings 72 are mounted in the respective mount 
grooves. One end of each board-side terminal fitting 72 is drawn out of the 
board-side housing 71 and connected with a conductive path on the circuit 
board by soldering, welding, ultrasonic welding, press-fitting, etc. The other 
end of the board-side terminal fitting 72 is placed in the board-side housing 71 
as a resilient contact (not shown) and can contact the upper surface of the 
terminal connecting portion 22 of the cable-side terminal fitting 21 . One mount 
groove (not shown) is formed at each of the left and right sides of the board- 
side housing 71, and ground terminals 73 are mounted in the mount grooves. 
One end of each ground terminal 73 connects with a ground circuit on the 
circuit board by soldering, welding, ultrasonic welding, press-fitting, etc. The 
other end of the ground terminal 73 is placed in the board-side housing 71 and 
can resiliency contact the corresponding lower surface of the lower shielding 
plate 40 inserted into the board-side housing 71 Receiving portions 74 are 
formed by recessing the corresponding left and right surfaces of the board-side 
housing 71 and engage the locking claws 46B of the resilient locking pieces 46. 
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[0042] The cable-side housing 30 and the levers 60 are made of synthetic 
resin and are molded unitarily in one die to define an intermediate molded 
article 80, in which the cable-side housing 30 and the levers 60 are coupled via 
runners 81 , as shown in FIG. 4 and 5. Runners 81 are provided for each lever 
60. The cable-side housing 30 and the levers 60 are held substantially in a 
positional relationship of the completely assembled state. The runners 81 are 
formed on the outer surface of the intermediate molded article 80. Thus, the 
runners 81 are exposed to the outside in the assembled state to facilitate 
removal. 

[0043] The cable-side terminal fittings 21 are mounted into the respective 
terminal mounting grooves 34 of the cable-side housing 30 from above after the 
intennediate molded article 80 is molded. 

[0044] The intermediate molded article 80 is placed on the lower shielding 
plate 40 from above, as shown in FIG. 3, and the respective press-in pieces 41 
are pressed into the corresponding insertion holes 38. Simultaneously, the 
shafts 61 of the levers 60 are fit into the bearing holes 45 of the lower shielding 
plate 40, and the resilient locking pieces 46 enter the cut-outs 37 of the fittable 
projection 31 and the grooves 62 of the levers 60. 

[0045] The end of the cable 10 then is mounted into the cable mounting 
recess 33 of the cable-side housing 30 from above, and the cores 12 of the 
respective shielded wires 11 are pressed into the insulation-displacement 
grooves 25 of the corresponding cable-side terminal fittings 21, as shown in 
FIG. 8. In this way, shielded wires 11 are connected to the respective cable- 
side terminal fittings 21. 
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[0046] The upper shielding plate 50 then is mounted from above on the 
intermediate molded article 80, as shown in FIGS. 1 and 2,. Thus, the press-in 
pieces 51 are pressed into the corresponding insertion holes 38. In this way, 
the locking pieces 44A of the lower shielding plate 40 engage the 
corresponding engaging plates 53 of the upper shielding plate 50 to connect 
the upper and lower shielding plates 50, 40 electrically. Simultaneously, the 
shafts 61 of the levers 60 are fit into the bearing holes 54 of the upper shielding 
plate 50. Here, the upper shielding plate 50 is assembled using a press or the 
like. As the upper shielding plate 50 is assembled, the respective runners 81 
are cut off from the cable-side housing 30 and the levers 60 by the press. As a 
result, the levers 60 are rendered rotatable about the shafts 61 and the plug 20 
is substantially completed. 

[0047] The plug 20 is connected with the receptacle 70 by fitting the fittable 
projection 31 into the board-side housing 71 in the connecting direction CD 
indicated by an arrow in FIG. 1. Lateral edges of the board-side housing 71 
then contact the locking claws 46B of the resilient locking pieces 46 to deform 
the resilient locking pieces 46 out along the widthwise direction WD (see FIG. 
9) and into the unlocking posture. The resilient locking pieces 46 are restored 
toward their locking postures and the locking claws 46B engage the receiving 
portions 74 of the board-side housing 71 when the plug 20 and the receptacle 
70 are connected properly. Thus, the housings 30, 71 are locked in their 
connected state. In this way, the cores 12 of the respective shielded wires 11 
of the cable 10 are connected with conductive paths on the circuit board via the 
cable-side terminal fittings 21 and the board-side terminal fittings 72. Further, 
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the shielding layers of the respective shielded wires 1 1 are connected with the 
ground circuits on the circuit board via the upper and lower shielding plates 50, 
40 and the ground terminals 73 to obtain shielding effects such as removal of 
radiation noise by the upper and lower shielding plates 50, 40. 
[0048] The plug 20 can be detached from the receptacle 70 by pressing the 
operable portions 63 of the left and right levers 60 in substantially along the 
widthwise direction WD to rotate the levers 60 about the shafts 61. Then, as 
shown in FIG. 9, the inner walls 62A of the grooves 62 press the resilient 
locking pieces 46 and resiliently deform the locking pieces 46 outward 
substantially along widthwise direction WD. Thus, the locking claws 46B 
recede into the protecting projections 32 to disengage from the receiving 
portions 74. This unlocking operation can be performed easily, taking 
advantage of a leverage action having the shafts 61 as a fulcrum, the leading 
ends of the operable portions 63 as a point of force and the front ends of the 
inner walls 62A of the grooves 62 as a point of action. The plug 20 can be 
withdrawn from the receptacle 40 in this state after the resilient locking pieces 
46 are brought to their unlocking postures. 

[0049] As described above, the levers 60 deform the resilient locking pieces 
46 into their unlocking postures. Additionally, the levers 60 are supported 
rotatably by the shielding plates 40, 50. Thus, it is not necessary to deform the 
resin during an unlocking operation and a high durability can be ensured. 
[0050] Operability is good since the leverage action having the shafts 61 of 
the levers 60 as a fulcrum is taken advantage of upon the unlocking operation. 
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[0051] Furthermore, the stoppers 39 on the cable-side housing 30 can 
prevent the resilient locking pieces 46 from being excessively resiliently 
deformed. 

[0052] As described above, the intermediate molded product 80 has the 
cable-side housing 30 and the levers 60 coupled substantially in a positional 
relationship attained after the assembling is completed and is assembled with 
the upper and lower shielding plates 40, 50 at once. Thus, the number of 
operation steps can be reduced to reduce the production costs. 
[0053] The runners 81 are at positions to be exposed at the outer periphery 
of the plug 20 when the assembling is completed, and hence can be removed 
easily. 

[0054] The invention is not limited to the above described and illustrated 
embodiment. For example, the following embodiment also is embraced by the 
invention. Beside the following embodiment, various changes can be made 
without departing from the scope and spirit of the present invention. 
[0055] The shapes and numbers of the unlocking members and the resilient 
locking pieces can be changed. For example, the resilient locking pieces may 
be separate from the shielding shell. 

[0056] The invention has been described with reference to upper and lower 
shielding plates as a shielding shell. However, one single or three or more 
shielding plates or several pairs of shielding plates may be provided as a 
shielding shell according to the invention. 

[0057] The invention has been described with reference to a shielded 
connector to be connected with a mating connector mounted to a printed circuit 
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board. However, the invention is not limited to this and may be applied to a 
shielded connector to be connected with or to a mating connector provided at 
an end of another shielded cable. 

[0058] The invention is not limited to the connector producing method as 
described in the foregoing embodiment and may be applied to methods for 
producing a resin part assembly such as a lamp socket or a switch. Further, 
the number of resin parts unitarily molded into an intermediate molded product 
is not limited to three, and may be two, four or more. 

[0059] The metallic shielding plates are provided as the "other part" 
according to the present invention in the foregoing embodiment, the other parts 
may, for example, be a part made of a synthetic resin according to the present 
invention. 

[0060] The runners are cut, substantially simultaneously with the assembling 
of the upper shielding plate in the foregoing embodiment. However, the 
coupling portions may preferably be cut in an operation step after the 
intermediate molded product and the other part are assembled. 
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